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I SUMMARY 

Initial clinical studies of Phase I Q fever vaccine (IND 
#610) have have been undertaken this year in 18 volunteers at two 
dose levels.  Local reactions to vaccine were minimal and without 
abscess or granuloma formation.  Immunologie results show 
consistent antibody responses and variable lymphocyte 
transformation responses to Q fever antigens. 

Dermal granulomatous skin reactions seen to Q fever vaccine 
antigens in immune guinea pigs have been analysed for their 
immunologic basis.  New information has been obtained on the 
interrelations between antigens of £_^_    burnetii and their 
relative contributions to granuloma formation. 

FIAX immunofluorescent assay procedures were used for 
serodiagnosis of Q fever and Legionnaire's disease and for 
detection of antigens from >C_^ burnetii. 

Hybridoma antibodies were prepared in mice to Q fever 
antigens and assayed by FIAX and a new radioimmunoassay 
technique. ,* 

Forward 

In conducting the research described in this report, the 
investigator(s) adhered to the "Guide for Laboratory Animal 
Facilities and .Care," as promulgated by the Committee on the 
Guide for Laboratory Resources, National Academy of 
Science-National Research Council. 

mm,: ML:*fe-' ,v.-% V.V. ^4 



Page 3 

PROGRESS 

I 

tes' 

1. .Clinical Studies öf Q Fever Vaccine 

This year we have conducted the initial studies of the IND 
610 Q fever vaccine in man.  In brief, eighteen subjects have 
received vaccine to this point, twelve at the 6 ug dose level and 
six at the 30 ug level.  No serious adverse reactions have been 
noted in these subjects.  Local reactions have been limited to 
transient erythema and pain without evidence of abscess or 
granuloma formation as presented in Table 1.  Immunologie results 
show the appearance of antibody measured by FIAX 
immunofluorescence in all subjects as illustrated in Figure 1. 

The results of lymphocyte transformation (LT) testing of 
human volunteers are presented in Figures 2 through 5.  In each 
case a mitogen and antigen control is included in addition to the 
specific Q fever antigens, phase I and phase II.  Figure 2 shows 
an individual with no LT response (MFT) who had a brisk antibody 
response (Figure 1).  Figure 3 shows another individual (MAB) 
with more baseline variation but no clear Q response.  Figure 4 
shows an individual (BRU) who clearly acquired high grade 
reactivity in response to immunization.  Figure 5 shows the 
individual (MSA) with the most severe local vaccine reaction who 
evidenced pre-existing LT reactivity to both Q fever antigens. 
In response to immunization this individual showed a rapid and 
significant increase in reactivity.  Further follow up of these 
individuals including 6 month skin tests and complement fixation 
titers, is in progress.  Lymphocyte proliferative results prior 
to vaccine correlated with adverse local reactions in the two 
subjects with moderately severe reactions, but skin test 
responses were not impressive in these subjects.  We conclude 
that the dose of antigen in the skin test may be inadequate to 
detect prior sensitivity to antigen in the vaccine and have 
proposed studies with larger doses of skin test in our contract 
renewal.  The utility of lymphocyte testing in predicting vaccine 
reactions is not unexpected and will be pursued in more detail in 
our further studies based on these positive preliminary results. 

2.  Studies of Dermal Granulomatous Hypersensitivity in Q Fever 
Immune Guinea Pigs 
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between Phase I vaccine and TCA residue with a very selective 
response of Phase II immune animals to Phase II vaccine as shown 
in Figure 8.  These findings together suggest that the metabolic 
alteration which results in phase variation to Phase II produces 
preferential expression of a specific "Phase II antigen" which is 
a significant contributor to the granulomatous reaction.  Further 
studies are in progress in this model with other purified antigen 
preparations. 

3.  Immunofluorescent Studies of Q Fever Skin Test Reactions 

Imrnunofluorescence has been a useful technique for 
demonstration of microbial antigens in cells, including £. 
burnetii (1). 
Method: 

Skin test sites and their surrounding tissue were excised 
from immune and nonimmune guinea pigs and frozen sections (7 urn) 
were prepared on slides.  The slides were briefly fixed in 
acetone.  Sections were overlaid with guinea pig anti-phase I Q 
fever vaccine serum.  Normal guinea pig serum was used as a 
control.  After a 10 min incubation at room temperature, the 
slides were rinsed with PBS and overlaid with FIT.C-labelled 
rabbit anti-guinea pig Ig (Eehring Diagnostics).  After a 15 min 
incubation, the sections were rinsed in PBS, mounted in 90 % 
glycerol-10 % Tris buffer pH 9, and examined by UV microscopy. 
Results: 

Phase I immune and nonimmune control guinea pigs were skin 
tested with a 1:10 dose of phase I Q fever vaccine.  Skin test 
areas were examined by immunofluorescence using guinea pig 
anti-phase I serum on frozen sections from day 1, 3, 7, and 9 
after intradermal injection.  The results show that Q fever 
antigens are retained in the skin of nonimmune animals on day 1 
and day 3 after skin testing.  The pattern of fluorescence 
indicates sparse distribution of antigen in the dermis.  In 
contrast, no antigen was detectable in the skin test areas of 
immune guinea pigs at day 1 and day 3, suggesting that antigen 
had been cleared or processed and was no longer reactive with our 
antiserum to phase I.  In future experiments these sections will 
be analyzed with our mouse hybridoma antibodies which should be 
very sensitive probes for various antigenic determinants of ,C. 
burnetii.  In addition, lymph nodes have been collected and will 
be examined for the presence of antigen.  In late (day 9) 
reactions from immune guinea pigs, isolated small groups of cells 
with fluorescent cytoplasm were found.  This cytoplasinic 
fluorescence appeared granular and may represent phagocytised 
antigen or antic en-antibody complexes. 

4 •  Ef f ect of .lyclophospharriiüc Fretreatment on Corral 
Granulomatous Hypersensitivity to .C. burnetii 

A useful technique for assessing the immunologic basis of 
skin reactivity has been the use of high dose cyclophospharr.ide 
(CY) prior to immunization (2).  This drug has selective toxicity 
for E cell function in the guinea pig, leaving T cell activity 
unchanged or enhanced.  In our previous study with CY on guinea 

*&&&&&&^^ 

Ik: 

m 
1 

I 



1 
pig DTH to Q fever we demonstrated e 
after such .CY pretreatment even thou 
vaccine was suppressed (3). We have 
experimental procedure to the analys 
sensitivity. Guinea pigs were injec 
three days later were immunized with 
emulsified in either Freund's comple 
Ten days later, the animals were ski 
usual procedure. As illustrated in 
resulted in enhanced granulomatous r 
induration in the presence of either 
leads us to believe, as has been sho 
this granulomatous form of hvpersens 
(4,5). 

Page 5 

nhanced DTH and protection 
gh antibody formation to 
now applied the same 

is of granulomatous 
ted with 250 mg/kg >CY and 
12 ug of Q fever vaccine 

te or incomplete adjuvant, 
n tested in the flank by our 
Figure 9, the .CY pretreatment 
eactivity as measured by late 
adjuvant.  This finding 

wn in other systems, that 
itivity is T-cell mediated 

Failure of Serum Transfer of Granulomatous 
Hypersensitivity to ,C. burnetii 
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Bacterial vaccines have a potent source of reactogenicity in 
proportion to their content of endotoxin.  Such toxicity, 
although clinically undesirable, has immunologic significance in 
providing adjuvant activity in some vaccines (6).  C^ burnetii 
has endotoxic activity measured by several standard test 
procedures (7,8,9,10) as well as toxicity in endotoxin 
non-responder mice (11).  These observations prompted us to 
assess the potential for the IND 610 Q fever vaccine to cause 
fever in normal guinea pigs.  animals were held for two hours 
until staole rectal temperatures were obtained.  Two groups of 
animals were then injected with 60 ug of vaccine, one IV and one 
IP and one group served as a control.  As can be seen in Figure 
11, the injection of vaccine produced prompt and high grade fever 
with the characteristics of an endotoxin response.  All animals 
survived this experiment with no obvious adverse consequences. 
This assay will provide a useful method for assessing the 
relative toxicity of various purified Q fever antigenic 
preparations. 
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Although there is little increase in fluorescence over the 16-128 
.CF range, there is a dramatic jump in fluorescence between ^CF 
titers of 8 and 16, the critical point of discrimination between 
"positive" and "negative" samples.  Parallel testing of 40 of our 
samples by the unit at US£MRID revealed agreement between their 
micro IF test and our FIAX results in 38 of 40 specimens. 
Further exchange of diagnostic specimens is in progress. 

As a result of the recent laboratory outbreaks (14,15), two 
features of Q fever are bound to receive more attention in the 
future, the chronic disease state and endocarditis.  The hallmark 
of these states is the presence of high titer specific antibody 
to phase I £j_  burneti i antigen.  Given the fact that we have over 
100 random positive sera on hand, we elected to survey ä group of 
them for the presence of phase I antibody by FIAX.  The thought 
was that a high phase I FIAX value may provide an early predictor 
of those at risk for chronic manifestations of Q fever.  The 
results of this testing revealed a straightforward correlation 
between the two tests with no evidence of high phase I titers in 
this pilot group.  The highest Phase I FIAX value was in a 
vaccinee.  Two other samples with positive phase II FIAX from 
suspect chronic cases were negative for phase I antibody.  At the 
time of our forthcoming vaccine trial at UCSF, selected follow up 
sera from their cases of 1979 will be studied for antibody to 
both antigens in an attempt to test our hypothesis. 

We have also applied the FIAX procedure to the detection of Q 
fever antibody in mice as illustrated in Table 3.  This assay 
will provide a rapid method for indirect testing for infectious 
rickettsiae in our ongoing studies of latent and chronic 
infect ion. 

10. FIAX Detection of £. burnetii Antigens in Biologic Specimens 
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11. Delayed Hypersensitivity and FIAX Serologie Testing with 
Leg ionnaire 's Disease Bacterium 
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(DTH) testing in the tularemia bacterial model (16), we attempted 
to characterize skin reactions to inactivated preparations of 
Legionella pneumophila in guinea pigs immunized with the 
Legionnaire's disease (LD) bacteria in Freund's complete 
adjuvant.  The results to date have been disappointing in that 
direct (endo)-toxicity is a prominent feature of the skin test 
reactions in normal pigs and no specific increase is noted in the 
immune animals.  The results of these experiments show absolutely 
no evidence of specific DTH to the LD 
animals.  We conclude, in contrast to 
LD (17), that this technique is not a 
disease model. 

Similarly, the FIAX procedure for serodiagnosis of LD was 
performed in immune guinea pigs and in a limited manner in man. 
There was a good correlation between FIAX and standard IF testing 
in a few high titer positive specimens tested but due to the 
complicated species variation now known to be present and to the 
low military relevance of the LD problem at present, these 
investigations will not be pursued at present. 
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12.  Assay for Granulomatous Hypersensitivity to Q Fever in Mice 
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13.  Production of Hybridoma Antibodies to £. burnetii 
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studies of lymphoid organs and dermal granulomas in Q fever 

14.  Radioimmunoassay for Mouse Antibody to ,C. burnetii 
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TABLE 1 

vCLINI.GAL AND IMMUNOLOGLC RESULTS OF 

Q FEVER IMMUNIZATION 

Exper imental 
subject 

Skin test 
result (mm at 24 hr) 

'-• V V VV " • 

Erythema Induration 

Vaccine   reaction 
Pain Erythema      buz/ir/ow 

(onset)      (cm diameter)(days) 

1 22 0 + (4   hr) 12 8 
2 8 0 II 3 3 
3 10 0 II 4 3 
4 0 0 II 0 - 
5 0 0 II 0 - 
6 0 0 II 0 - 
7 0 0 II 0 - 
8 0 0 II 0 - 
9 0 0 II 0 - 

10 0 0 II 0 - 
11 0 0 II 0 - 
12 0 0 II 0 — 

• .-• ."V fK*Y) *J£&<^&>^^^^ 
v.-- .--   •• .~- 

•/"•""  -'" <&£^]| 
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Table 2 

SHEEP LYMPHOCYTE TRANSFORMATION TO MITOGENS AND Q FEVER ANTIGENS 

Additive to culture 

Phytohemagglutinin     Q fever vaccines 

.Culture          LPS   PHA-2  PHA-3 QI-1 QI-2 QII-1 QH-2 
method    None (lug) (1:100)(1:1000)(1:10)(1:100) (1:10)(1:100) 

Whole      67*  300    667   1088 169 396 179 300 
blood(l:20)     (4.5)+(10.0) (16.2) (2.5) (5.9) (2.7) (4.5) 

Ficoll-    61    62   1181   1016 72 71 140 75 
Hypaque         (1.0) (19.4) (16.7) (1.2) (1.2) (2.3) (1.2) 

*CPM/Well (6 replicates) 
+Stimulation index (Exp/control) 

Ma*M&iäsäi&^^ 
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Table 3 

FIAX Immunofluocescence Assay of Phase II 
Q Fever Antibody in Mouse Sera 

FIAX value(FSU) 
Serum dilution 

Weeks after   
immunization 1:10    1:40    1:80 

0                     8.4 11.4 3.6 
2                     7.1 11.4 6.1 
4 96.5 79.6 39.4 
8 143.0 87.0 37.7 
14                     - 65.2 43.8 

J^flK^^Vfofrl^^ 
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